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(54) Title: THERAPEUTIC COMPOSITIONS AND METHODS FOR TREATING DISEASE STATES WITH MYELOID PROGENITOR 
INHIBITORY FACTOR-1 (MPIFM), MONOCYTE COLONY INHIBITORY FACTOR (M-CIF), AND MACROPHAGE 
INHIBITORY FACTOR-4 (MIP-4) 



Additions Concentration required for 50% of 

maximal LPP-CFC Inhibition 
( ngf ml ) 



MPIF-1, wild typo 10-20 

Mutant-1 1B-25 
Mutant-6 1-10 

Preparation K0871 0.1-1.0 

HG00300-B-7 0.1-1.0 



(57) Abstract 

There are disclosed therapeutic compositions and methods using isolated nucleic acid molecules encoding a human myeloid progenitor 
inhibitory factor- 1 (MPIF-l) polypeptide (previously termed MIP-3 and chemoklnc 08 (CK£8 or ckb-8)); a human monocyte-colony 
inhibitory factor (M-CIF) polypeptide (previously termed MIPl-7 and chemoklnc £1(CK/?1 or ckb-l)) ( and a macrophage inhibitory 
protcin-4 (MIP-4), as well as MPIF-l, M-CIF and/ r MIP-4 polypeptides themselves, as are vectors, host cells and recombinant methods 
for producing the same. 



WO 98/14582 



PCT/US97/17505 



What is claimed is: 

1 . A method of inhibiting proliferation or differentiation of myeloid 
progenitor cells, comprising administering to an individual an effective amount of a 
polypeptide selected from the group consisting of: 

(a) a Myeloid Progenitor Inhibitory Factor- 1 (MPIF-1) N-terminal 
deletion mutant comprising an amino acid sequence of SEQ ID NO:4 having a deletion 

• of at least the first 22 N-terminal amino acid residues but not more than the first 53 N- 
terminal amino acid residues of SEQ ID NO:4; 

(b) a MPIF-1 C-terminal deletion mutant comprising an amino acid 
sequence of SEQ ID NO:4 having a deletion of at least the last C-terminal amino acid 
residue but not more than the last 52 C-terminal amino acid residues of SEQ ID NO:4, 
wherein the N-terminal amino acid residue of said MPIF-1 C-terminal deletion mutant 
is amino acid residue 1 (Met) or 22 (Arg) of SEQ ID NO:4; " 

(c) a MPIF- 1 N-terminal and C-terminal deletion mutant comprising 
an amino acid sequence of SEQ ID NO:4 having a deletion of at least the first 22 N- 
terminal amino acid residues but not more than the first 53 N-terminal amino acid 
residues of SEQ ID NO:4 and a deletion of at least the last C-terminal amino acid 
residue but not more than the last 52 C-terminal amino acid residues of SEQ ID NO:4; 

(d) a polypeptide having an amino acid sequence at least 95% 
identical to the amino acid sequence of said MPIF-1 deletion mutant of (a); 

(e) a polypeptide having an amino acid sequence at least 95% 
identical to the amino acid sequence of said MPIF-1 deletion mutant of (b); 

(0 a polypeptide having an amino acid sequence at least 95% 
identical to the amind acid sequence of said MPIF-1 deletion mutant of (c); 
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... (g)< a polypeptide having an amino acid sequence identical to the 
amino acid sequence of said MPIF-1 deletion mutant of (a) except for at least one amino 
acid substitution; > . - • * 

(h) a polypeptide having an amino 1 acid sequence identical to the 
amino acid sequence of said MPIF- 1 deletion mutant of (b) except for ai least one amino 
acid substitution; and 

(i) a polypeptide having an amino acid sequence identical to the 
amino acid sequence of said MPIF-1 deletion mutant of (c) except for at least one amino 
acid substitution, < • 1 V 

2. The method of claim 1, wherein said individual is human. 

3. \ The method of claim 1, wherein the myeloid progenitor cells are low 
proliferative potential-colony forming cells (LPP-CFC). 

4. ; The method of claim 1, wherein the myeloid progenitor cells are colony 
forming unit-granulocyte and monocyte cells (CFU-GM). 

5. . The method of claim 1, wherein said individual is undergoing therapy 
that kills dividing cells. 

6. The method of claim 5, wherein said therapy is selected from 
chemotherapy or radiation therapy. 

7. The method of claim 6, wherein said polypeptide is administered prior 
to said therapy. 

8. The method of claim 7, further comprising administering a 
myelostimulator after said therapy. 
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9. The method of claim 8, wherein said myelostimulator is selected from 
the group consisting of Granulocyte-Colony Stimulating Factor, Granulocyte 
Macrophage-Colony Stimulating Factor, Interleuldn-1 1, and Thrombopoietia 

10. The method of claim 6, wherein said administration of said polypeptide 
results in accelerated recovery of platelets or granulocytes. 

11. The method of claim 1 0, wherein said accelerated recovery of platelets 
or granulocytes alleviates thrombocytopenia or neutropenia. 

12. The method of claim 1, wherein said polypeptide is administered to treat 
a myeloproliferative disorder. 

13. The method of claim 1 2, wherein said disorder is selected from the group 
consisting of essential thrombocytosis (ET), polycythemia vera (PV), and agnogenic 
myeloid metaplasia (AMM). 

14. * The method of claim 1 , wherein said polypeptide is (a). 

15. The method of claim 14, wherein said mutant has a deletion of at least 
the first 37 N-terminal amino acid residues but not more than the first 53 N-terminal 
amino acid residues. 

16. The method of claim 15, wherein said mutant has a deletion of at least 
the first 48 N-terminal amino acid residues but not more than the first 53 N-terminal 
amino acid residues. 

1 7. The method of claim 1 5, wherein said mutant has a deletion of at least 
the first 37 N-terminal amino acid residues but not more than the first 48 N-terminal 
amino acid residues. 
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: : 18. 1 : The method of claim 17, wherein said mutant has an amino acid sequence 
as shbwii in SEQ ID NO:4 selected from the group consisting of: Leu (38) - Asn (120); 
Glu (39) - Asn (120); Leu (44) - Asn (120); Asp (45) - Asn (120); Arg (46) - Asn (120); 
His (48) - Asn (120); Ala (49) - Asn (120). 

19 The method of claim 18, wherein said mutant has the amino acid 
. sequence Asp (45) - Asn (120). 

: '20. ] { The method of claim 14, wherein said amino acid sequence of said 
mutant includes the amino acid Met added to the N-terminus. 

./■'. 21. - : The method of claim 15, wherein said amino acid sequence of said 
mutant includes the amino acid Met added to the N -term in us. 

i<~ 22. The method of claim 16, wherein said amino acid sequence of said 
mutant includes the amino acid Met added to the N-terminus. . 

- = 23. The method of claim 17, wherein said amino acid sequence of said 
mutant includes the amino acid Met added to the N-terminus. 

24. The method of claim 18, wherein said amino acid sequence of said 
mutant includes the amino acid Met added to the N-tenninus. 

25. The method of claim 19, wherein said amino acid sequence of said 
mutant includes the amino acid Met added to the N-terminus. 

26. The method of claim 1, wherein said polypeptide is (d). 

27. The method of claim 26, wherein said amino acid sequence is at least 
97% identical to the amino acid sequence of said MPIF-1 N-terminal deletion mutant 
of(a). 

-207- 



WO 98/14582 PCTAJS97/17505 

28. The method of claim 27, wherein said amino acid sequence is at least 
99% identical to the amino acid sequence of said MPIF-1 N-terminal deletion mutant 
o f (a) . 

29- The method of claim 1 , wherein said polypeptide is (g). 

30. The method of claim 29, wherein said at least one amino acid substitution 
is selected from the group consisting of Asp (45) Ala; Asp (45) Gly; Asp (45) Ser; Asp 
(45) Thr; Asp (45) Met; Asp (53) Ala; Asp (53) Gly; Asp (53) Ser; Asp (53) Thr; Asp 
(53) Met; Ser (51) Gly; Ser (34) Gly; Pro (60) Thr; and Ser (70) Ala. 

31. The method of claim 1 , wherein said polypeptide is (b). 

32. The method of claim 3 1 , wherein said mutant has a deletion of at least 
. the last 15 C-teiminal amino acids but not more than the last 52 C-terminal amino acids. 

33. The method of claim 32, wherein said mutant has a deletion of at least 
the last 20 C-terminal amino acids but not more than the last 52 C-terminal amino acids. 

34. The method of claim 33, wherein said mutant has a deletion of at least 
the last 36 C-terminal amino acids but not more than the last 52 C-terminal amino acids. 

35. The method of claim 34, wherein said mutant has a deletion of at least 
the last 41 C-terminal amino acids but not more than the last 52 C-terminal amino acids. 

36. The method of claim 31, wherein said mutant has a deletion of at least 
the last 48 C-terminal amino acids but not more than the last 52 C-teiminal amino acids. 

37. . The method of claim 3 1 , wherein said amino acid sequence includes the 
amino acid Met added to the N-temiinus. 
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38. The method of claim 1, wherein said polypeptide is (e). 

39. The method of claim 3 8 wherein said amino acid sequence is at least 97% 
identical to the amino acid sequence of said MPIF-1 C-terminal deletion mutant of (b). 

40. The method of claim 39, wherein said amino acid sequence is at least 
99% identical to the amino acid sequence of said MPIF-1 C-tenninal deletion mutant 
of(b). 

41 . The method of claim 1 , wherein said polypeptide is (h). 

.42. The method of claim 4 1 , wherein said at least one amino acid substitution 
is selected from the group consisting of Asp (45) Ala; Asp (45) Gly; Asp (45) Ser; Asp 
(45) Thr; Asp! (45) Met; Asp (53) Ala; Asp (53) Gly; Asp .(53) Ser; Asp (53) Thr, Asp 
< (53) Met; Ser (51) Gly; Ser (34) GlyfPro (60) Thr; Ser (70) Ala; Ala (21) Met; Thr (24) 
Ala; Lys (25) Asn; Asp (26) Ala; Glu (30) Gin; Glu (28) Gin. 

r 43. The method of claim 1 , wherein said polypeptide is (c). 

44. The method of claim 1, wherein said polypeptide is (f). 

45. The method of claim 1, wherein said polypeptide is (i). 

46. An isolated polypeptide selected from the group consisting of: 

(a) a Myeloid Progenitor Inhibitory Factor- 1 (MPIF- 1 ) N-terminal 
deletion mutant comprising an amino acid sequence of SEQ ID NO:4 having a deletion 
of at least the first 22 N-terminal amino acid residues but not more than the first 53 N- 
terminal amino acid residues of SEQ ID NO;4; 

(b) a polypeptide having an amino acid sequence at least 95% 
identical to the amino acid sequence of said MPIF-1 deletion mutant of (a); and 
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(c) a polypeptide having an amino acid sequence identical to the 
amino acid sequence of said MPIF-1 deletion mutant of (a) except for at least one amino 
acid substitution; 

wherein the isolated polypeptide does not consist of an amino acid sequence as 
shown in SEQ IDNO:4 selected from Glu (39) - Asn (120); Leu (44) • Asn (120); Asp 
(45) -Asn (120); or Arg (46) -Asn (120); and 

wherein the isolated polypeptide inhibits proliferation or differentiation of 
myeloid progenitor cells. 

47. The isolated polypeptide of claim 46, wherein said polypeptide is (a). 

48. . The isolated polypeptide of claim 47, wherein said mutant has a deletion 

of at least the first 37 N-terminal amino acid residues but not more than the first 53 N- 

. \^ ;,; ;(;(.-•.- V \ ' ' " ■ ■ • • ' 

terminal amino acid residues. 

49. The isolated polypeptide of claim 48, wherein said mutant has a deletion 
of at least the first 48 N-terminal amino acid residues but not more than the first 53 N- 
terminal amino acid residues. 

50. The isolated polypeptide of claim 49, wherein said mutant has a deletion 
of at least the first 37 N-terminal amino acid residues but not more than the first 48 N- 
terminal amino acid residues. 

51. The isolated polypeptide of claim 50, wherein said mutant has an amino 
acid sequence as shown in SEQ ID NO:4 selected from the group consisting of: Leu (3 8) 
- Asn (120); His (48) - Asn (120); and Ala (49) - Asn (120). 

52. The isolated polypeptide of claim 47, wherein said amino acid sequence 
of said mutant includes the amino acid Met added to the N-tcrminus. 
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53. The isolated polypeptide of claim 48, wherein said amino acid sequence 
' of said mutant includes the amino acid Met added to the N-terminus. 

54. The isolated polypeptide . of claim 49, wherein' said amino acid sequence 
of said mutant includes the amino acid Met added to the N-terminus. 

. r .. • ' "'" 

55. The isolated polypeptide of claim 50, wherein raid amino acid sequence 

of said mutant includes the amino acid Met added to the N-terminus. 

56. The isolated polypeptide of claim 51, wherein said amino acid sequence 
of said mutant includes the amino acid Met added to the N-terminus. 

57. The isolated polypeptide of claim 46, wherein said polypeptide is (b). 

58. The isolated polypeptide of claim 57, wherein said amino acid sequence 
is at least 97% identical to the amino acid sequence of said MPIF-1 N-teiminal deletion 
mutant of (a). 

59. The isolated polypeptide of claim 58, wherein said amino acid sequence 
is at least 99% identical to the amino acid sequence of said MPHM N-terminal deletion 
mutant of (a). 

60. The isolated polypeptide of claim 46, wherein said polypeptide is (c). 

61. The isolated polypeptide of claim 60, wherein said at least one amino 
acid substitution is selected from the group consisting of Asp (45) Ala; Asp (45) Gly; 
Asp (45) Ser; Asp (45) Thr; Asp (45) Met; Asp (53) AJa; Asp (53) Gly; Asp (53) Ser; 
Asp (53) Thr; Asp (53) Met; Ser (51) Gly; Ser (34) Gly; Pro (60) Thr; and Ser (70) Ala. 



62. The isolated polypeptide of claim 46, which is produced or contained in 
a recombinant host cell. 
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63. ! The isolated polypeptide of claim 62, wherein said host cell is E. coll 

64. The method of claim 1 , wherein said polypeptide is administered together 
with a pharmaceutically acceptable earner or excipient. 

65. The isolated polypeptide of claim 46, together with a pharmaceutically 
acceptable carrier or excipient. 

66. An isolated polynucleotide encoding a polypeptide of claim 46. 

I - \ •.. 

** ■ ■ ■ ■ 1 

67. The isolated polynucleotide of claim 66, which is DNA. 

68. A method of making a recombinant vector comprising inserting the 
polynucleotide of claim 66 into a vector. 

. 69. A recombinant vector produced by the method of claim 68. 

70. A method of making a recombinant host cell comprising introducing the 
recombinant vector of claim 69 into a host ceil. 

71 . A recombinant host cell produced by the method of claim 70. 

72. The isolated polypeptide of claim 46, which produced by a method 
comprising: 

introducing a recombinant vector comprising a polynucleotide encoding 
said polypeptide into a host cell; 

culturing said host cells; and 
recovering said polypeptide, 

73. A method for producing a polypeptide comprising: 
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1 culturing the recombinant host cell of claim 7 1 under conditions that said 
vector is expressed; and 

recovering said polypeptide. 

74. An isolated polypeptide selected from the group consisting of: 

* (a) a MPIF-1 C-terminal deletion mutant comprising an amino acid 

1 sequence of SEQ ID NO:4 having a deletion oif at least the last C-terminal amino acid 
residue but not more than the last 52 C-terminal amino acid residues of SEQ ID NO:4, 
wherein the N-tenhinal amino acid residue of said MPIF-1 C-terminal deletion mutant 
is amino acid residue 1 (Met) or 22 (Arg) of SEQ ID NO:4; 

(b) a polypeptide having an amino acid sequence at least 95% 
identical to the amino acid sequence of said MPIF-1 deletion mutant of (a); and 

(c) a polypeptide having an amino acid sequence identical to the 
amino acid sequence of said MPIF-1 deletion mutant of (a) except for at least one amino 
acid substitution. 1 

75, An isolated polypeptide selected from the group consisting of: 

(a) a MPIF-1 N-terminal and C-terminal deletion mutant comprising 
an amino acid sequence of SEQ ID NO:4 having a deletion of at least the first 22 N- 
terminal amino acid residues but not more than the first 53 N-terminal amino acid 
residues of SEQ ID NO:4 and a deletion of at least the last C-terminal amino acid 
residue but not more than the last 52 C-terminal amino acid residues of SEQ ID NO:4; 

(b) a polypeptide having an amino acid sequence at least 95% 
identical to the amino acid sequence of said MPIF-1 deletion mutant of (a); and 

(c) a polypeptide having an amino acid sequence identical to the 
amino acid sequence of said MPIF-1 deletion mutant of (a) except for at least one amino 
acid substitution. 

76. An isolated polypeptide selected from the group consisting of: 
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(a) a N-terminal deletion mutant of a Myeloid Progenitor Inhibitory Factor- 1 
(MPIF-1) splice variant comprising an amino acid sequence of SEQ ID NO:ll having 
a deletion of at least the first 45 N-terminal amino acid residues but not more than the 
first 59 N-terminal amino acid residues of SEQ ID NO:l 1; 

(b) a polypeptide having an amino acid sequence at least 95% identical to the 
amino acid sequence of said mutant of (a); and 

(c) a polypeptide haying an amino, acid sequence identical to the amino acid 
sequence of said mutant of (a) except for at least one amino acid substitution. 

77. The isolated polypeptide of claim 76, wherein said polypeptide is (a). 

78. The isolated polypeptide of claim 77, wherein said mutant has an amino 
acid sequence as shown in SEQ ID NO:l 1 selected from the group consisting of Met 
(46) - Asn (137); Pro (54) - Asn (137); and His (60) - Asn (137). 

79. An isolated polypeptide selected from the group consisting of: 

(a) a Monocyte Colony Inhibitory Factor (MCIF) N-terminal deletion 
, mutant comprising an amino acid sequence of SEQ ID NO:2 having a deletion of at least 
the first 20 N-terminal amino acid residues but not more than the first 40 N-terminal 
amino acid residues of SEQ ID NO:2; 

(b) a M-CIF C-terminal deletion mutant comprising an amino acid 
sequence of SEQ ID NO:2 having a deletion of at least the last C-terminal amino acid 
residue but not more than the last 25 C-terminal amino acid residues of SEQ ID NO:2, 
wherein the N-terminal amino acid residue of said M-CIF C-terminal deletion mutant 
is amino acid residue 1 (Met) or 20 (Thr) of SEQ ID NO:2; 

(c) a M-CIF N-terminal and C-terminal deletion mutant comprising 
an amino acid sequence of SEQ ID NO:2 having a deletion of at least the first 20 N- 
terminal amino acid residues but not more than the first 40 N-terminal amino acid 
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residues tif SEQ ID NO:2 and a 'deletion of at least the last C-terminal amino acid 
' residue but hot more than the last 25 C-termihal amino acid residues of SEQ ID NO;2; 

(d) a polypeptide' having' an amino acid sequence at least 95% 
identical to the amino acid sequence of said M-CIF deletion mutant of (a); 

(e) a polypeptide having an amino acid sequence at least 95% 
identical to the amino acid sequence of said M-CIF deletion mutant of (b); 

(f) a polypeptide having an amino acid sequence at least 95% 
identical to the amino acid sequence of said M-CIF deletion mutant of (c); 

(g) a polypeptide having an amino acid sequence identical to the 
amino acid sequence of said M-CIF deletion mutant of (a) exceipt for at least one amino 
acid substitution; """" • 

(h) a polypeptide having an amino acid sequence identical to the 
amino acid sequence of said M-CIF deletion mutant of (b) except for at least one amino 
acid substitution; and 

(i) a polypeptide having an amino acid sequence identical to the 
amino acid sequence of said M-CIF- 1 deletion mutant of (c) except for at least one 
amino acid substitution. 

80. A method of treating an individual comprising administering to the 
individual an effective amount of the polypeptide of claim 79, wherein said polypeptide 
is administered for an indication selected from the group consisting of: (a) 
myeloprotection; (b) inhibiting growth of hematopoietic progenitor cells; (c) treating 
sepsis; (d) suppression of TNF-a production; (e) treating renal injury; (f) treating 
arthritis or joint inflammation; (g) treating enterocolitis; (h) treating lupus. 
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81. A method of treating an individual comprising administering to the 
individual an effective amount of an isolated polypeptide comprising a sequence 
selected from the group consisting of: 

(a) amino acids 1-93 in SEQ ID NO:2; 

(b) amino acids 20-93 in SEQ ED NO:2; 

(c) an amino acid sequence at least 95% identical to the amino acid sequence 

in (a); 

(d) an amino acid sequence at least 95% identical to the amino acid sequence 

in(b); 

(e) an amino acid sequence identical to (a) except for at least one 
conservative amino acid substitution; and 

(f) an amino acid sequence identical to (b) except for at least one 
conservative amino acid substitution; wherein 

said isolated polypeptide is administered for an indication selected from the 
group consisting of; (a) treating sepsis; (b) suppression of TNF-a production; (c) treating 
renal injury; (d) treating arthritis or joint inflammation; (e) treating enterocolitis; and (0 
treating lupus. 
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